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Description 

[0001] This invention relates to formulations used for production of wooden material or wood composites with anti- 
insect, anti-basidiomycetes, anti-termite and anti-fungal efficacy which plies were stuck with the adhesive incorporated 
5 with the invented chemical formulations and of wooden material or wood composites produced by using the adhesive 
incorporated with the invented chemical formulation. 

[0002] It has been prevailed to treat wood and wooden buildings with anti-insect, anti-basidiomycetes, anti-termite 
and anti-fungal agents to protect them against fungi and insects. 

[0003] These materials are in general treated by injecting the chemicals or by impregnating the material surface 

w with the chemicals by pressure, brushing or soaking. 

[0004] On the other hand, it is known to produce plywood and LVL boards etc. with anti-insect, anti-basdiomycetes, 
anti-termite and anti-fungal efficacy using the adhesive incorporated with anti-insect, anti-basdiomycetes, anti-termite 
and anti-fungal agents, for example by producing plywood by sticking plural wood boards and by producing LVL by stick- 
ing single wood boards in parallel with the direction of wood fibers. 

15 [0005] In the latter, efficacy is shown by incorporation of the formulation into the adhesives, while in the former, effi- 
cacy is given by the formulation itself being applied by injection etc. into the wood material directly. Therefore, it is gen- 
erally considered that the chemical formulations suitable for the former application method cannot necessarily be 
applied to the latter application method in many cases. Especially in the latter, such as difficult problem occasionally 
occurs that much higher rates of the chemical formulation is need to be incorporated in the adhesive to attain the orig- 

20 inally expected efficacy because the chemical often cannot disperse enough to achieve sufficient efficacy because of 
clathration of the chemical in the adhesive. 

[0006] In fact, anti-insect plywood has been standardized in Japan Agriculture Standard(JAS). For example, ply- 
wood products which are produced with the adhesive incorporated with Chlorpyrifos, Fenitrothion, Phoxim, Dichlorofen- 
thion and so on have been approved. While, for plywood with anti-insect, anti-basidiomycetes, anti-termite and anti- 
25 fungal efficacy, the chemical formulations containing two or more active ingredients are used for adhesive incorporation. 
But in case of such existing formulations, there is a problem indicated that much higher rates of formulation need to be 
incorporated to attain the originally expected efficacy because of insufficient efficacy caused by clathration of the chem- 
icals in the adhesive. 

[0007] In this connection, as described below in the examples of comparison, recovery rates of the chemicals from 
30 plywood which was produced using the adhesive incorporated with the existing chemical formulations have been deter- 
mined by gas chromatography to investigate the rate of chemicals required for achieving the prescribed efficacy, but it 
resulted in low collection ratio. 

[0008] This invention aims to supply the technique by which the disadvantages of the above mentioned existing 
technique can be dissolved. 

35 [0009] In the chemical formulations used in production process of wooden materials and wood composites with 
anti-insect, anti-basidiomycetes, anti-termite and anti-fungal efficacy given by sticking the plies with the adhesive incor- 
porated with anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents, the invention relates to chemical for- 
mulations for incorporation into adhesives which are used for production of wooden materials and wood composites 
characterized by containing phenolic compounds and other anti-insect, anti-basidiomycetes, anti-termite and anti-fun- 

40 gal agents than the phenolic compounds. 

[0010] The present invention relates to the following items: 

(1) Among the chemical formulations used in the production of wooden materials and wood composites with anti- 
insect, anti-basidiomycetes, antitermite and anti-fungal efficacy given by piling the plies wit the adhesive incorpo- 
45 rated with anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents, the invented chemical formulations 
for incorporation into adhesives are formulations which are used for production of wooden materials and wood 
composites characterized by containing phenolic compounds and other anti-insect, anti-basidiomycetes, anti-ter- 
mite and anti-fungal agents than the phenolic compounds. 

50 (2) Chemical formulations characterized by containing monophenol derivatives as phenolic compounds among the 
chemical formulations described in Item (1). 

(3) Chemical formulations characterized by containing 2-phenyl phenol as a monophenol derivative among the 
chemical formulations described in Item (2). 

55 

(4) Chemical formulations characterized by containing 3-methyl-4-chlorophenol as a monophenol derivative among 
the chemical formulations described in Item (2). 
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(5) Chemical formulations characterized by containing 2-nonyl-phenol as a monophenol derivative among the 
chemical formulations described in Item (2). 

[0011] The details of this invention are explained in the following. 

5 [0012] As mentioned above and as described in the below mentioned examples of comparison, recovery rates of 
the chemicals from plywood which was produced using the adhesive incorporated with the existing chemical formula- 
tions have been determined by gas chromatography to investigate the efficacy of the above mentioned chemical formu- 
lation and the rate of chemicals required for achieving the prescribed efficacy, but it resulted in very low collection ratio. 
It has been found that the recovery rate could be remarkably improved by combining phenolic compounds with the 

w existing chemicals. It has been noticed that the combination enabled the formulation to give sufficient efficacy by pre- 
venting it from being clathrated in the adhesive, and at the same time, better efficacy could be achieved at the same 
level of application rate. 

[0013] As examples of adhesives used in this invention, urea resin, melamine-urea copolymer resin, phenol resin, 
phenol melamine resin, resorcinol resin, water-based high polymer isocyanate, vinyl acetate resin emulsion, modified 
15 vinyl acetate resin emulsion, epoxy resin, urethane resin, a-olefin maleic anhydride resin etc. based adhesives are 
listed. In addition, natural substances based adhesives and elastomer type adhesives can also be used. 
[0014] As examples phenolic compounds used in this invention, phenol and monophenol derivatives can be 
quoted. 

[0015] As typical examples of mono-phenol derivatives, 2-phenylphenol, 3-methyl-4-chlorophenol and 2-nonylphe- 
20 nol can be quoted. 

[0016] As examples of anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents used in combination 
with phenol derivatives in this invention, the following can be listed. 

(1) Examples of anti-basidiomycetes agents 

25 

Copper naphtenate, zinc naphtenate 
chloronaphthalene 

p-chlorophenyl-3 -iodinepropargylformal (IF- 1000), 3-brom-2,3-diiodo-2-propenylethylcarbamate (Sanplas), 
3-lodo-2-propynylbutylcarbamate (Troysan), 1-(Diiodomethyl)sulfonyl-4-methylbenzene (Amical), N-nitroso- 
30 cyclohexylhydroxylaminealuminum (Xylazan Al), N-cyclohexyl-N-methoxy-2,5-dimethyl-3-furancarboxyamide 

(Xylazan B), N-cyclohexyldiazenium-dioxypotassium (Xyalzan K-7), N.N-Dimethyl-N'-phenyHN'-fluorod- 
ichloro-methylthio)sulfamide (Xylazan BD) 2-(4-Thiazolyl)-1H-benzimidazole (Thiabendazole), 2-Mercapto- 
benzothiazole (Mercaptobenzothiazole), 

35 (2) Examples of wood anti-fungal agents 

Thiabendazole (TBZ), Methyl benzi mid azole-2-carbamate (Carbendazim), Methyi-1-(butylcarbamoyl)benzimi- 
dazole-2-carbamate (Benomil), N-(Trichloromethylthio)phthalimide (Folpet), N,N-Dimethyl-N'-phenyl-(N'-fluo- 
rodichloromethylthio) sulfamide, 2,4,5,6-Tetrachloroisophthalonitrile (Daconil), 8-Oxiquinoline copper, 2- 
40 (Thiocyanomethylthio)benzothiazole (TCMTB), Propiconazole, Tebuconazole, Cyproconazole, Hexaconazole, 

Sanplas, Methylenebis-thiocyanate (MBT) 

(3) Examples of anti-insect and anti-termite agents 

45 Chlorpyrifos, Phoxim, Propetanfos, Pyridafenthion, Tetrachlorbinfos, Fenitrothion, Dichlorofenthion, 2-lsopro- 

poxyphenol-N-methylcarbamate (Propoxur), 2-sec-butylphenyl-N-methylcarbamate (Bassa), Carbaryl, 
Allethrin, Permethrin, Cypermethrin, Fenvalerate, Detamethrin, Resmethrin, Phenothrin, Tralomethrin, 
Bifenthrin, Cyfluthrin, Etofenprox, Tripropyl-isocyanurate, Silafluofen, Imidachloprid, Octachlorodipropylether, 
Fipronil, Chlorfenapyr, Acetamiprid. 

50 

[0017] The appropriate combination ratio of the phenolic compounds and the anti-insect, anti-basidiomycetes, anti- 
termite and anti-fungal agents, is, phenolic compounds: other anti-insect, antbasidiomycetes, anti-termite, anti-fungal 
compounds is usually in the range of 0.1-10.0:1.0. 

[0018] In this invention, the technique aims to acquire wooden materials and wood composites with anti-insect, 
55 anti-basidiomycetes, anti-termite and anti-fungal efficacy not by injecting or surface treating under pressure or by brush- 
ing or soaking the phenolic compounds or other anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents in 
single formulations or in combinations but by sticking the plies with the adhesives incorporated with the organic phenol 
compounds and the other anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents in combinations. 



3 



EP1 018 413 A1 



[0019] Accordingly, even if some of the above mentioned organic phenol compounds and other anti-insect, anti- 
basidiomycetes, anti-termite, anti-fungal agents show chemical efficacy by injecting or surface treating under pressure 
or by brushing or soaking, it does not mean immediately that those compounds can be applied to such application 
method as the method of adhesive incorporation mentioned in this invention. 

5 [0020] This invention is to produce wooden materials and wood composites with anti-insect, anti-basidiomycetes, 
anti-termite and anti-fungal efficacy by sticking the plies with the adhesives incorporated with the phenolic compounds 
and the other anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents in combinations. There is a case in 
which the adhesive is used only for adhering without piling plies such as the case of adhering flat materials to frames. 
Such case is also included in this invention. 

10 [0021] As examples of the mentioned wooden materials, plywood, LVL, laminated wood (products produced by 
adhering sawn lumbers or small square timbers in the directions of length, width and thicknesses so that the fiber direc- 
tions of components become parallel to each other), fiber boards (board shape products produced by molding wood 
fiber and other plant fibers as main materials), particle boards (board shape products produced by artificially molding 
wood and other plant fiber fragments with adhesives), wooden panels (panels produced by adhering flat materials to 

15 frames) and so on are listed. 

[0022] And as examples of wood composites, various material which are produced by adhering unwoven clothes, 
paper, plastics like PVC, metals like copper, aluminum, iron, stainless steel etc. to wood materials (including veneers 
and green wood) are listed. 

20 Example of exec u tio n 

[0023] This invention is explained referring to the examples of execution as follows. This invention is not limited at 
all by these examples of execution. 

25 Example of execution 1 

[0024] Melamine urea copolymer resin based adhesive was used as an adhesive for production of 4 mm thick 3 ply 
plywood using veneers of Red meranty (0.8 mm, 2.4 mm thickness). 

[0025] The formulation composed of 3% Imidachloprid, 20% IPBC, 15% 2-phenyphenol and 62% other compo- 
30 nents (solvents) was incorporated in the adhesive. Concerning combination ratios, the above mentioned formulation 
was added to the adhesive at 1.86, 2.13, 2.40 and 2.67 parts in weight in 100 parts in weight of melamine urea co-pol- 
ymer resin adhesive (Product name: Oshika Resin PWP-60, Oshika Shinko), 18 parts in weight of flour, 12 parts in 
weight of water and 1 part in weight of hardening agent so that the finished plywood contain 1400 g/m 3 , 1600 g/m 3 , 
1800 g/m 3 and 2000 g/m 3 of the formulation. A plywood was produced by coating the adhesive formulation at 36 g/900 
35 cm 2 . 

[0026] This plywood was tested in accordance with below mentioned test method to check anti-termite efficacy 
(average weight loss) by measuring % weight loss in the lab. the test result is shown in Table 1. 

1. Prepare each 5 test pieces of treated and untreated plywood with size of 20 ± 0.5 mm (length) x 10 ± 0.5 mm 
40 (width) and dry them in thermostatic equipment at 60 ± 2 degree C for 48 hours. 

2. After letting them in desiccator for ca. 30 minutes, measure weight (W^) of each piece until the order of 0.01 g. 

3. Arrange cylindrical acrylic resin with 8 cm of diameter and 6 cm of height one side of which is solidified with hard 
45 plaster (This is made by adding 24 ml of water to 100 g of hard plaster powder for dental use and is poured into cup 

after mixing for ca. 30 seconds.) as much as ca. 5 mm in the thickness. And place 10-15 of the vessel in a container 
with a lid (Small hole must be made in advance for ventilation.) on which ca. 2 cm thick cotton (Absorbent cotton 
with water at 130-150 g/100 g the cotton) is laid. 

50 4. Place each test piece horizontally on the hard plaster of the vessel and put 150 worker-termites and 15 soldier- 
termites taken out at random on the breeding vessel. Keep the container with lid at dark place for 21 days at 28 ± 
2°C. 

5. After breeding for 21 days, take out each test piece from breeding vessels and after removing deposit on the sur- 
55 face politely, dry them at 60 ± 2°C for 48 hours. 

6. After letting them in desiccator for ca. 30 minutes, measure weight (W 2 ) of each piece until the order of 0.01 g. 
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7. Calculate % weight loss of each test piece by following formula and the calculate average weight loss of 5 test 
pieces. 

W r W ? 

% Weight loss = ^ 2 x 100 



[0027] And, in accordance with JAS for normal plywood, measurement of collection ratio of chemical formulation 
was done by gas chromatography. The result is shown in table 2. 
10 [0028] In addition, the test on adhesive strength was done in accordance with JAS for normal plywood. The result 
is shown in Table 3. 

Example of comparison 1 

15 [0029] A plywood was prepared and tested in the same way as Example of execution 1 with exception that the 
adhesives without any chemical formulations (control) and with chemical formulation (Kemiholzply CTI-2:lmidachloprid 
3%, IPBC 20%, IF-1000 15%, others(solvent) 62% were used. The results are shown in Table 1 to 3. 

Example of execution 2 

20 

[0030] A press formed particleboard was prepared by spraying the adhesive composed of 630 parts in weight of 
chips of radiatapine, 63 parts in weight (as solid) of urea resin adhesive (Oshikaresin 171 made by Oshika Shinko Co., 
Ltd.), 3 parts in weight of paraffin wax, 1 part in weight of hardener (ammonium chloride) and 0.63 parts in weight of 
chemical formulation (10% of Thiabendazole (TBZ), 10% of 3-methyl-4-chiorophenol and 80% of other (solvent)). 
25 [0031] The trial on fungicidal effect of the particle board was done in accordance with JWPA Standard No. 2 (Test 
method of fungicidal efficacy of fungicide for wood). The result is shown in Table 4. 

Example of comparison 2 

30 [0032] A press formed particleboard was prepared by spraying adhesive composed of 630 parts in weight of chips 
of radiata pine, 63 parts in weight (as solid) of urea resin adhesive (Oshikaresin 171 made by Oshika Shinko Co., Ltd.), 
3 parts in weight of paraffin wax, 1 part in weight of hardener (ammonium chloride) and 0.63 parts in weight of chemical 
formulation [Kemiboard TF:20 20% of Thiabendazole (TBZ) and 80% of other (solvent)]. 

[0033] And, a press formed particleboard was prepared by spraying the adhesive without the chemical formulation 
35 as control. 

[0034] The trial on fungicidal effect of the particle board was done in accordance with JWPA Standard No. 2 (Test 
method of fungicidal efficacy of fungicide for wood). The result is shown in Table 4. 

[0035] Table 1 shows the following. That is, % weight loss shown in Table 1 is the value of weight loss measured by 
damage on plywood left under existence of termite. As figures from example of execution show, adhesive with phenolic 
40 compounds in combination with anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents showed lower % 
weight loss, and lower % weight loss by damage consequently means that it has superior termiticidal efficacy compared 
with the example of comparison. 

[0036] And Table 2 shows the following. That is, as per the example of comparison, in case of chemical formulation 
for adhesive incorporation for plywood composed of Imidachloprid (insecticide and termiticide), IPBC (organic iodine 

45 type fungicide for wood), IF- 1000 (organic iodine type fungicide for wood) and solvent, its recovery rate determined by 
gas chromatography was rather low and sufficient efficacy was not achieved since the chemical formulation was chla- 
thrated by the adhesive and it was not fully dispersed in the adhesive. To the contrary, as mentioned in the example of 
execution in this invention, in case of chemical formulation containing 2-phenylphenol instead of IF-1000, i.e. combina- 
tion of the phenolic compound and Imidachloprid (insecticide and termiticide) and IPBC (organic iodine type fungicide 

so for wood), it was shown that the recovery rate was drastically improved to almost 1 00%. 

[0037] In addition, Table 3 shows the following. That is, as mentioned in the example of execution in this invention, 
even in case of chemical formulation containing 2-phenylphenol instead of IF-1000 i.e. combination of the organic phe- 
nolic compound and Imidachloprid (insecticide and termiticide) and IPBC (organic iodine type fungicide for wood), its 
adhesive strength was almost the same as the example of comparison. Therefore, there is no unfavorable influence on 

55 adhesive strength by the replacement. 

[0038] And further, from the result shown in Table 4, the example of execution in this invention showed better fun- 
gicidal efficacy than the example of comparison. 
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[0039] Piling up veneers of Douglas fir with thickness of 2 mm, laminated veneer lumber (LVL) with thickness of 38 
mm was made. As to binder resin, it was composed of 100 parts in weight of phenol resin, 8 parts in weight of hardener 

5 (Sodium Carbonate), 10 parts in weight of flour and 1 .95 parts in weight of chemical formulation [25% of Chlorpyrifos, 
1 5% of IPBC, 1 5% of o-phenylphenol of 45% of others (solvent)] and was applied at the rate of 38 g/900 cm 2 . The LVL 
contained 1 ,6000 g/m 3 . And by increasing volume of the chemical formulation to 2.44 part in weight, LVL with 2,000 
g/m 3 of chemical formulation was also prepared. By using the plywood, weight loss was measured in the field test in 
accordance with JWPA Standard No. 12 (Test method of termiticidal efficacy of wood termiticide for treatment. The 

w result is shown in Table 5. 

[0040] And measurement of collection ratio of the chemical formulation was done by gas chromatography in 
accordance with JAS for normal plywood. The result is shown in Table 6. 

Comparison example 3 

15 

[0041] Piling up veneers of Douglas fir with thickness of 2 mm, laminated veneer lumber (LVL) with thickness of 38 
mm was made. As to binder resin, it was composed of 100 parts in weight of phenol resin, 8 parts in weight of hardener 
(Sodium Carbonate), 10 parts in weight of flour and 1.95 parts in weight of chemical formulation [Kemiholzply FTP 
made by Kemiholz Co., Ltd.; 25% of Chlorpyrifos, 40% of IPBC and 35% of others (solvent)] and was applied at rate of 
20 38 g/900 cm 2 . The LVL contained 1 ,600 g/m 3 . And by increasing volume of chemical formulation to 2.44 parts in weight, 
LVL with 2,000 g/m 3 of the chemical formulation was also prepared. 

[0042] By using the plywood, weight loss was measured in the field test in accordance with JWPA Standard No. 12 
(Test method of termiticidal efficacy of wood termiticide for pressure treatment. The result is shown in Table 5. 
[0043] And measurement of collection ratio of the chemical formulation was done by gas chromatography in 
25 accordance with JAS for normal plywood. The result is shown in Table 6. 

Example of execution 4 

[0044] By adhering a slice veneer with adhesive incorporating the chemical formulation, decorative plywood with 
30 the slice veneer with anti-insect and anti-basidiomycetes efficacy was produced under the following condition, and a 
test on anti-insect efficacy in accordance with JWPA Standard No. 8 (Test method of insecticidat efficacy of insecticide 
for wood) was carried out. 

[0045] The adhesive solution was prepared with 100 parts in weight of vinylacetate emulsion type adhesive 
(Shinkobond 36 made by Oshika Shinko Co., Ltd.), 35 parts in weight of flour, 69 parts in weight of water and 2 parts in 

35 weight of chemical formulation (30% of Chlorpyrifos, 20% of o-phenylphenol and 50% of solvent) and was uniformly 
applied on five-layered lauan plywood of which thickness is 12 mm and thickness of surface veneers is 0.7 mm at vol- 
ume of 150 g/m 2 . And it was put over the slice veneer made from Japanese oak with thickness of 0.25 mm and water 
content of 80-100% on it and water was sprayed on the slice veneer until water drops are formed on the surface. After 
piling up for 90-100 sec, adhesion was done at temperature of 110°C and pressure of 7-8 kg/cm 2 . 

40 [0046] The result is shown in Table 7. 

Example of comparison 4 

[0047] By adhering a slice veneer with adhesive incorporating the chemical formulation, decorative plywood with 
45 the slice veneer with anti-insect and anti-basidiomycetes efficacy was produced under the following condition, and a 
test on insecticidal efficacy in accordance with JWPA Standard No. 8 (Test method of insecticidal efficacy of insecticide 
for wood) was carried out. 

[0048] The adhesive solution was prepared with 100 parts in weight of vinylacetate emulsion type adhesive 
(Shinkobond 36 made by Oshika Shinko Co., Ltd.), 35 parts in weight of flour, 69 parts in weight of water and 2 parts in 

50 weight of chemical formulation (30% of Chlorpyrifos and 70% of solvent) and was uniformly applied on five-layered 
lauan plywood of which thickness is 12 mm and thickness of surface veneers is 0.7 mm at volume of 150 g/m 2 . And it 
was put over the slice veneer made from Japanese oak with thickness of 0.25 mm and water content of 80-100% and 
water was sprayed on the slice veneer until water drops are formed on the surface. After piling up for 90-100 sec, adhe- 
sion was done at temperature of 1 10°C and pressure of 7-8 kg/cm 2 . 

55 [0049] The result is shown on Table 7. 
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F^mple of executions 

[0050] For insecticidal treatment of the backside of plywood, the mixing solution composed of 50 parts in weight of 
water, 50 parts in weight of formalinchatcher (Nonfor FC-1 made by Kemiholz Co., Ltd.) and 1.82 parts in weight of 
5 chemical formulation [5% of Bifenthrin, 5% of 2-nonylphenol and 90% of others (solvent)] was applied on the backside 
of the decorative plywood with a slice veneer prepared at example of comparison 4 at the volume of 55 g/m 2 . 
[0051] Measurement of collection ratio of the chemical formulation from the plywood was done in accordance with 
JAS for normal plywood. The result is shown in Table 8. 

10 Comparison example 5 

[0052] For insecticidal treatment of the backside of plywood, the mixing solution composed of 50 parts in weight of 
water, 50 parts in weight of formalinchatcher (Nonfor FC-1 made by Kemiholz Co., Ltd.) and 1.82 parts in weight of 
chemical formulation [Kemiholzwoody EW-B made by Kemiholz Co., Ltd.: 5% of Bifenthrin and 95% of others (solvent)] 
15 was applied on the backside of the decorative plywood with a slice veneer prepared at the example of comparison 4 at 
the volume of 33 g/m 2 . 

[0053] Measurement of collection ratio of the chemical formulation from the plywood was done in accordance with 
JAS for normal plywood. The result is shown in Table 8. 

[0054] Table 5 shows the followings. As figures from the example of execution, adhesive with phenolic compounds 
20 in combination with anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents showed lower % weight loss 
and lower % weight loss by damage consequently means that it has superior termiticidal efficacy compared with the 
example of comparison. 

[0055] And Table 6 shows the followings. As mentioned in the example of execution in this invention, by adding 2- 
phenylphenol to combination of Chlorpyrifos (organic phosphate type insecticide and termitice) and IPBC (organic 
25 iodine type fungicide for wood), the collection ratio was drastically improved up to around 100%. And from the result of 
the collection ratio, in the example of execution, it is shown that clathration of the chemical formulation with adhesive 
was avoided and enough efficacy was achieved by being dispersed sufficiently consequently enough efficacy was 
obtained even at lower dosage of the chemical formulation. 

[0056] Table 7 shows the followings. As mentioned in example of the execution in this invention, by adding o-phe- 
30 nylphenol to Chlorpyrifos (organic phosphate type insecticide and termiticide), the insecticidal efficacy was improved. 
[0057] Table 8 shows the followings. As mentioned in the example of execution in this invention, by adding 2-non- 
ylphenol to Bifenthrin (pyrethroid type insecticide and termiticide), the collection ratio was drastically improved up to 
around 100%. And from the result of the collection ratio, in the example of execution, it is shown that chlathration of the 
chemical formulation with adhesive was avoided and enough efficacy was achieved by being dispersed sufficiently, con- 
35 sequently enough efficacy was observed even at lower dosage of the chemical formulation. 

[0058] As mentioned in this invention, by combining phenolic type compounds with anti-insect, anti-basidiomyc- 
etes, anti-termite and anti-fungal agents, % weight loss is lower and lower % weight loss by damage consequently 
superior anti-insect, anti-basidiomycetes, anti-termite and anti-fungal efficacy is expected. And collection ratio of the 
chemicals is drastically improved up to around 1 00%. And in accordance with this invention, clathration of the chemicals 
40 with adhesive is avoided. Consequently the formulation is sufficiently dispersed and then enough efficacy is achieved. 
It means that enough efficacy can be obtained even at lower volume of the chemical formulation. 



45 
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Table 1 





Test piece 


No. 


Weight before test (g) 


Weight after test (g) 


Weight loss (%) 


Average (%) 


5 


Example of execution 1 




Content of the chemi- 


1 


U.oo 


n ^7 

KJ.Ol 


? OR 






ral 1 4f)0 n/rn 3 


2 


0.66 


0.57 


3.03 




10 




3 


0.67 


8.84 


2.99 






Content of the chemi- 


1 


0.72 


U./U 


0 7ft 






cal 1,600 g/m 3 


2 


0.71 


0.69 


2.82 




15 




3 


0.71 


0.70 


1.41 




Content of the chemi- 


1 


0.74 


0.72 


2.70 


1.82 




cal 1,800 g/m 3 


2 


0.71 


0.70 


1.41 








3 


0.74 


0.73 


1.35 




20 


Content of the chemi- 


1 


0.74 


0.73 


1.35 


1.35 




cal 2,000 g/m 3 


2 


0.78 


0.71 


1.28 








3 


0.71 


0.70 


1.41 




25 


Example of comparison 1 


Control 


1 


0.70 


0.36 


48.57 


46.40 






2 


0.69 


0.37 


47.38 








3 


0.74 


0.42 


43.24 




30 


CTI-2 1,400 g/m 3 


1 


0.74 


0.71 


4.05 


3.59 






2 


0.79 


0.68 


2.88 








3 


0.78 


0.75 


3.85 




35 


CTI-21,600gm 3 


1 
2 


0.77 
0.79 


0.74 
0.77 


3.90 
2.53 


3.11 






3 


0.69 


0.67 


2.90 






CTI-2 1,800 g/m 3 


1 


0.78 


0.78 


2.56 


2.55 


40 




2 


0.79 


0.77 


2.53 








3 


0.76 


0.76 


2.56 






CTI-2 2,000 g/m 3 


1 


0.79 


0.78 


1.27 


2.09 


45 




2 
3 


0.79 
0.81 


0.77 
0.79 


2.53 
2.47 
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Table 2 



5 


Dosage (g/m 3 ) 


Component 


Analytical result 
(%) 


Content (kg/m 3 ) 


Theoretical vol- 
ume (kg/m 3 ) 


Collection ratio 
(%) 




Example of execution 1 




1,400 g/m 3 


IMD 


0.0086 


0.0432 


0.0420 


102.9 


10 




IPBC 


0.0574 


0.2882 


0.2882 


102.7 




OPP 


0.0484 


0.2430 


0.2430 


115.7 




1,600 g/m 3 


IMD 


0.0100 


0.0495 


0.0480 


103.1 






IPBC 


0.0624 


0.3088 


0.3200 


96.5 


15 




OPP 


0.0508 


0.2514 


0.2400 


104.8 




1,800 g/m 3 


IMD 


0.0114 


0.0591 


0.0540 


109.4 






IPBC 


0.1694 


0.3596 


0.3600 


99.9 


20 




OPP 


0.0562 


9.2912 


0.2700 


107.9 


2,000 g/m 3 


IMD 


0.0114 


0.0622 


0.0600 


103.7 






IPBC 


0.0754 


0.4112 


0.4000 


102.8 






OPP 


0.654 


0.3586 


0.3000 


118.9 j 


25 


Example of comparison 1 




CTI-2 1,400 g/m 3 


IMD 


0.0054 


0.0259 


0.0420 


64.0 






IPBC 


0.0388 


0.1935 


0.2800 


69.1 


30 




IF-1000 


0.0374 


0.1665 


0.2100 


68.8 




CTI-2 1,600 g/m 3 


IMD 


0.0062 


0.0294 


0.0480 


61.3 






IPBC 


0.0480 


0.2273 


0.3200 


71.0 






IF-1000 


0.0434 


0.2055 


0.2400 


85.6 


35 


CTI-2 1,800 g/m 3 


IMD 


0.0052 


0.0287 


0.0540 


53.1 






IPBC 


0.0382 


0.2109 


0.3600 


55.6 






IF-1000 


0.0336 


0.1855 


0.2700 


68.7 


40 


CTI-2 2,000 g/m 3 


IMD 


0.068 


0.0355 


0.0600 


59.2 






IPBC 


0.0460 


0.2399 


0.4000 


60.0 






IF-1000 


0.0438 


0.2284 


0.3000 


76.1 


45 


Remarks: 

IMD : Imldachboprld 
OPP : o-Phenylphenol 
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Table 3 



Test piece 


No weathering 


Repeated boiling 




Adhesive strength 
kg/cm 2 


Damage rate (%) 


Adhesive strength 
(kg/cm 2 ) 


Damage rate (%) 


Example of execution 1 


1,400 g/m 3 


13.2 


97 


10.1 


25 


1,600 g/m 3 


13.5 


95 


9.9 


31 


1,800 g/m 3 


13.1 


93 


9.9 


24 


2,000 g/m 3 


13.0 


94 


10.2 


23 


Example of comparison 1 


Control 


13.4 


96 


10.3 


29 


CTI-2 1,400 g/m 3 


13.6 


92 


9.8 


35 


CTI-2 1,600 g/m 3 


13.4 


95 


10.4 


25 


CTI-2 1,800 g/m 3 


12.9 


89 


10.1 


22 


CTI-2 2,000 g/m 3 


13.1 


90 


9.9 


24 



25 



Table 4 





Average evaluation against each 
microorganisms 


S 


D 


Remarks 




Ai 


A 2 


A 3 


A4 


A5 








Example of execution 2 


0 


0 


0 


0 


0 


0 


0 




Example of comparison 


0 


0 


1 


0 


1 


2 


13 




Control 


3 


3 


3 


3 


3 


15 


100 




Remarks: 

A 1 : Aspergillus niger 
A 2 '. Penicillium funicolosum 
A 3 : Rhizopus javanicus 
A 4 : Aureobasidium pullulans 
A 5 : Gllocladium virens 



45 
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Table 5 



5 



10 



15 



20 



25 



30 



35 



Test piece 


No. 


Weight before test (g) 


Weight after test (g) 


Weight loss (%) 


Average (%) 


Example of execution 3 


1,600 g/m 3 


1 


35.625 


34.570 


2.96 


1.81 




2 


37.376 


36.635 


1.98 






3 


35.137 


34.785 


1.00 






4 


35.937 


35.467 


1.31 




2,000 g/m 3 


1 


37.645 


37.345 


1.32 


1.50 




2 


35.855 


35.351 


1.41 






3 


37.965 


37.448 


1.36 






4 


36.734 


36.034 


1.91 




Example of comparison 3 


Control 


1 


37.812 


11.593 


69.34 


55.42 




2 


38.020 


18.608 


57.09 






3 


35.520 


16.787 


52.80 






4 


37.629 


21.660 


42.44 




FTP1,600g/m 3 


1 


15.322 


14.681 


4.18 


5.39 




2 


16.021 


15.026 


6.21 






3 


14.691 


13.726 


6.57 






4 


15.052 


14.361 


4.59 




FTP 2,000 g/m 3 


1 


15.201 


14.644 


3.66 


4.96 




2 


14.751 


13.653 


5.41 






3 


15.625 


14.705 


5.89 






4 


14.322 


13.625 


4.87 





40 
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Table 6 



5 


Dosage (g/m 3 ) 


Component 


Analytical result 
(%) 


Content (kg/m 3 ) 


Theoretical value 
(kg/m 3 ) 


Collection ratio 

(%) 




Example of execution 3 




1,600 g/m 3 


CP 


0.0822 


0.4072 


0.4000 


101.6 


10 




IPBC 


0.0483 


0.2400 


0.2400 


99.6 




OPP 


0.0515 


0.2400 


0.2400 


106.3 




2,000 g/m 3 


CP 


0.0949 


0.5180 


0.5000 


103.6 






IPBC 


0.0572 


0.3123 


0.3000 


104.1 


15 




OPP 


0.0589 


0.3210 


0.3000 


107.0 




Example of comparison 3 




1,600 g/m 3 


CP 


0.0500 


0.2356 


0.4000 


58.9 


20 




IPBC 


0.0828 


0.3928 


0.6400 


62.3 


2,000 g/m 3 


CP 


0.0623 


0.3250 


0.5000 


65.0 






IPBC 


0.0974 


0.5064 


0.8000 


63.3 


25 


Remarks: 

CP: Chlorpyrifos 

OPP: o-Phenylphenol 



30 



Table 7 







Number of insects gen- 


Remarks 


35 




erated 




Exmaple of execution 4 


0 






Example of comparison 4 


30 





40 



Table 8 





Content of Bifenthrin 


Content of 2- Nonyl- 




(g/m 3 ) 


phenol (g/m 3 ) 


Example of execution 5 


0.056 


0.055 ! 




0.051 


0.059 




0.050 


0.051 




0.054 


0.053 


Example of comparison 5 Kemiholzwoody EW-B 


0.029 






0.030 






0.031 






0.030 





45 



50 



55 
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Claims 

1 . Formulations which are used for production of wooden materials and wood composites characterized by containing 
phenolic compounds and other anti-insect, anti-basidiomycetes, anti-termite and anti-fungal agents than the phe- 

5 nolic compounds. 

2. Chemical formulations characterized by containing monophenol derivatives as phenolic compounds among the 
chemical formulations described in claim 1 . 

10 3. Chemical formulations characterized by containing 2-phenyl phenol as a monophenol derivative among the chem- 
ical formulations described in claim 2. 

4. Chemical formulations characterized by containing 3-methyl-4-chlorophenol as a monophenol derivative among 
the chemical formulations described in claim 2. 

15 

5. Chemical formulations characterized by containing 2-nonyl-phenol as a monophenol derivative among the chemi- 
cal formulations described in claim 2. 
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